Insight into a New Binding Site of Zinc Ions in Fibrillar Amylin.
Amylin peptides are secreted together with insulin and zinc ions from pancreatic β-cells. Under unknown conditions, the amylin peptides aggregate to produce oligomers and fibrils, and in some cases Zn2+ ions can bind to amylin peptides to form Zn2+-aggregate complexes. Consequently, these aggregates lead to the death of the β-cells and a decrease in insulin, which is one of the symptoms of type-2 diabetes (T2D). Therefore, it is crucial to investigate the binding sites of the Zn2+ ions in fibrillary amylin. It was previously found by in vitro and simulation studies that Zn2+ ion binds to two or four His residues in the turn domain of fibrillary amylin. In the current study, we present a new Zn2+ binding site in the N-terminus of fibrillary amylin with three different coordination modes. Our simulations showed that Zn2+ ions bind to polymorphic amylin fibrils with a preference to bind to four Cys residues rather than two Cys residues of two neighboring amylin monomers. The new binding site leads to conformational changes, increases the number of polymorphic states, and demonstrates the existence of competition between various binding sites. Our study provides insight into the molecular mechanisms through which Zn2+ ions that play a critical role in amylin aggregation can bind to amylin and promote amylin aggregation in T2D.